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(54) PROGRAM DISPLAY AND ITS METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To display a large amount of program 
information that is easily seen by a user even when display contents are 
increased. 

SOLUTION: A hair cursor is displayed on a menu shown in figure (a) and a 
user points out left or right with respect to the cursor to scroll a program 
menu in a designated direction. In this case, as a time interval in the time 
axis from the hair cursor increases, a compression rate is decreased along 
a 1/f fluctuation curve A shown in figure (b). Thus, many program display 
frames are displayed within a limited display size and many program 
contents are displayed more than in a conventional display method where 
the time interval is equally set. Since the change in the time interval uses 
a principle of 1/f fluctuation, the display is visually natural and the user 
can select a program without a sense of incongruity. 



15 



14 .l.xxx^ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



Page 1 of 2 



* NOTICES * 
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damages caused by the use o£ this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is used for a digital broadcast receiver and the program guidance data currently broadcast from each 
broadcasting station and the present time are used. In the program annunciator equipment which displays altematively 
the program initial screen format which inserted the contents of a program within the two-dimensional program 
annunciator limit which consisted of the shafts and time-axes of the display direction of a channel number or a 
broadcasting station name Program annunciator equipment characterized by having a display-control means to display 
more widely than other portions the program portion of the present time or the user appointed time within the 
aforementioned program annunciator limit. 

[Claim 2] The aforementioned display-control means is program annunciator equipment according to claim 1 
characterized by changing the contents of a display dynamically according to the size of the program viewing area to 
which nonlinear processing was performed while computing the present time or the user appointed time, a program 
start time's, and the time difference of a between and compressing the display size of the aforementioned program 
annxmciator within the limit, and a display position nonlinear to the shaft of the direction of time based on this 
calculation result. 

[Claim 3] The channel number or broadcasting station name by which it is viewed and listened to the aforementioned 
display-control means now, or from the channel number used as the display origin on a program initial screen format, 
or a broadcasting station name The display distance to other channel numbers or broadcasting station names which are 
displayed on a program initial screen format is computed. While displaying the display size of the aforementioned 
program annunciator within the limit, and a display position nonlinear to the shaft of the display direction of the 
aforementioned channel number or a broadcasting station name based on this calculation result Program annunciator 
equipment according to claim 1 characterized by changing the contents of a display dynamically according to the size 
of the program viewing area to which nonlinear processing was performed. 

[Claim 4] Nonlinear processing of the aforementioned time-axis in the aforementioned display-control means As 
opposed to the start time (Ts) of the program which makes present time or the present user appointed time an origin 
(T= 0), and displays it in case a program initial screen format is displayed with the time or the user appointed time of 
the aforementioned present as the starting point It is 1/Log m (NxTs)l/exp (NxTs), l/(NxTs), or Log m (however 
(NxTs), the base m of Log presupposes that it is arbitrary, and N makes it arbitrary coefficients.) about the 
compressibility of a viewing area. Program annunciator equipment according to claim 2 characterized by considering 
as either. 

[Claim 5] The channel number or broadcasting station name by which it is viewed and listened to nonlinear processing 
of the display shaft of the channel number in the aforementioned display-control means, or a broadcasting station name 
now. Or liie straight-line display distance (Dp) to the display frame of the channel name which should display the 
position of a channel number broadcasting station name specified by the user on the program initial screen format on 
an origin (D= 0), or a broadcasting station name is received. It is 1/Log m (NxTs)l/exp (NxTs), l/(NxTs), or Log m 
(however (NxDp), the base m of Log presupposes that it is arbitrary, and N makes it arbitrary coefficients.) about the 
compressibility of a viewing area. Program annunciator equipment according to claim 3 characterized by being either. 
[Claim 6] The aforementioned display-control means is program annunciator equipment according to claim 2 or 3 
characterized by having a means by which a user chooses the display by the aforementioned nonlinear processing 
arbitrarily. 

[Claim 7] Program annunciator equipment according to claim 2 or 3 which is equipped with the following and 
characterized by displaying each alphabetic information within the program display limit according to each program 
name and the number information of characters in which the display for every additional information is possible which 
are acquired from the above 1st and the 2nd count means. The aforementioned display-control means is the 1st count 
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means which counts the total characters on screen per program when the displayed character size used for a program 
annunciator is fixation. The 2nd count means which counts the number of characters which can be displayed as a 
program name for every additional information from the relation between the character size of one program display, 
and the size of a display frame 

[Claim 8] Total of the number of characters which can be displayed on the aforementioned program annunciator frame 
the aforementioned display-control means By the case of being fewer than the number of characters per [ which 
displays all alphabetic information in / than the number of characters per / which is stored in the aforementioned 
program guidance data / program / more, and is stored in the aforementioned program guidance data ] program And 
program annunciator equipment according to claim 7 characterized by displaying only a program name in [ than the 
number of characters of a program name ] more, displaying only the number of characters which can be displayed 
when fewer than the number of characters of a program name, or displaying no alphabetic information. 
[Claim 9] Program annunciator equipment according to claim 2 or 3 characterized by providing the following. The 
aforementioned display-control means is a count means to count the total characters on screen per program when the 
displayed character size used for a program annunciator is adjustable. A displayed-character-size determination means 
to determine a displayed character size from the relation between the total characters on screen obtained with this 
means, and the size of the program display frame Graphic-character control means which judge an alphabetic 
information display dynamically and control it not to display alphabetic information when additional information 
cannot be displayed when the displayed character size determined with this means is smaller than the threshold set up 
beforehand, or a title cannot be displayed, either 

[Claim 10] It is used for a digital broadcast receiver and the program guidance data currently broadcast from each 
broadcasting station and the present time are used. In the program annunciator method of displaying alternatively the 
program initial screen format which inserted the contents of a program within the two-dimensional program 
annimciator limit which consisted of the shafts and time-axes of the display direction of a channel number or a 
broadcasting station name The program annunciator method characterized by displaying more widely than other 
portions the program portion of the present time or the user appointed time within the aforementioned program 
annunciator limit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used for example, for a digital-broadcasting receiver, 
and relates to the program annunciator equipment and the method of providing a user with the content of a program. 
[0002] 

[Description of the Prior Art] In recent years, also in the broadcast industry, digital satellite broadcasting began to be 
started all over the world witii development of a digital technique. As one feature of this digital broadcasting, there is 
many channelization and broadcast of several 100 ch(es) is started. The channel of the speciality which is passing the 
movie by these many channelization all day long, or is passing news increases, the room of the selection for a user 
increases, and it is becoming convenient. 

[0003] however, when the range of channel selection spread conversely, what program is broadcast by which chaimel - 
- or it is being lost that a user investigates simply whether it is broadcast if easy 

[0004] For this reason, in CATV of the U.S. to which many channelization is going although it is the digital satellite 
broadcasting of Japan or the U.S., or analog broadcasting, all the contents of the program which prepares a Preview 
(preview) channel in one channel, pours the EPG (Electric Preview Guide) data for program guidance, and is passing 
each broadcasting station here are displayed. 

[0005] As the method of presentation, it is made as [ display / a program name / into the two-dimensional matrix of 
each chaimel nxraiber (broadcasting station name) and a time-axis ]. However, when seen in the direction of a time- 
axis, on the relation of a display size, if it displayed only about a 2 hour minute from the present time at most, it did not 
break, but, as for the point, it was unknown what program was passed for a user. Furthermore, although the number of 
channels which should originally be displayed with many channelization should increase, in order for the number of 
channels displayed at once to be about at most 6-8 channels and to see the content of all channels from problems, such 
as a display size, there is a problem that it is forced operation of much scroUing to a user. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, there was [ as opposed to / the restrictions top of 
display screen size, and the direction of a time-axis / with conventional program annunciator equipment and a 
conventional method ] a problem that only the information for 6-8 channels could be displayed at once in the 
information to 2 - 3 -hour after and a channel (broadcasting station) directional axis, and it was very inconvenient to the 
user. 

[0007] this invention is made that the above-mentioned problem should be coped with, and aims at offering the 
program annunciator equipment and the method of the direction of a time-axis, and channel (broadcasting station) shaft 
orientations which can display either in a form legible for a user at least for a program annunciator. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the program annunciator equipment 
and the method concerning this invention It is used for a digital broadcast receiver and the program guidance data 
currently broadcast from each broadcasting station and the present time are used. When displaying altematively the 
program initial screen format which inserted the content of a program within the ^.yo-dimension^^ program annunciator 
limit which consisted of the shafts and time-axes of the display direction of a channel number or a broadcasting station 
name The program portion of the present time or the user appointed time was displayed within the aforementioned 
program annunciator limit more widely than other portions. 

[0009] According to this, the time which a user wants to see, a channel number, or the content of a program of a 
broadcasting station can be grasped easily, and moreover, otfier portions can be narrowed and can display many 
programs now. 
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[0010] In this case, by using 1/f fluctuation for change of a time interval, a channel number, or the display width of 
face of a broadcasting station name, it can display automatically visually and, thereby, a user can perform program 
selection now without sense of incongruity. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained with reference 
to a drawing. 

[0012] Drawin g 1 shows the composition of the general television receiver using the program annunciator equipment 
concerning this invention. In drawing 1 , the television signal which carried out induction to the antenna 1 1 is inputted 
into a tuner 12. This tuner 12 chooses the channel to which a user views and listens. Channel selection is realized when 
a user does remote control operation. The output signal of a tuner 12 is given to a demultiplexer (DMUX) 13, and an 
input signal is divided into a video stream, an audio stream, and data in a demultiplexer 13. A video data is sent to the 
video decoder 14, and audio data are sent to the audio decoder 15. After the image processing of the video signal 
decoded by the video decoder 14 is suitably carried out in the image-processing section 16, it is sent to a back end 
processor 17. The output from this back end processor 17 is supplied and displayed on a display 18. The output of the 
audio decoder 15 is changed into an analog signal by the digital to analog converter (D/A) 19, and is suppHed to a 
loudspeaker 20, 

[0013] On the other hand, when performing an EPG display, the tuner controller 21 for program guidance is connected 
to the tuner 12, this tuner controller 21 performs control to a tuner 12 so that two or more channels may be tuned in for 
every fixed time of a certain, and a tuner 12 incorporates the television signal of each channel according to this control, 
and it inputs this signal into a demultiplexer 13. In a demultiplexer 13, a video stream and a data stream are separated, 
a video stream is sent to the video decoder 14, and a data stream is sent into CPU22. 

[0014] In the video decoder 14, in the case of MPEG data, decoding of only I frames is performed to early program 
guidance, and the image data of this decoding resuU is suppHed to the image-processing section 16. Predetermined size 
adjustment is performed for input image data, the result is sent to a back end processor 17, and it is made to display on 
a display 18 in the image-processing section 16. 

[0015] If a user performs directions of program guidance to a receiver by the remote controller (remote control is 
called hereafter) 23, the directions are sent to CPU22 from the infrared receiver 24 of remote control 23, and CPU22 
will take out the EPG data for program guidance from a data stream, will store them in main memory 25, will develop 
the EPG display screen, and will send it to the video decoder 14. It changes from the program display of the channel 
which crawled on video decoder 14 in response and which had been sent out as to an EPG display, and EPG is 
displayed on a display 18 through the image-processing section 16 and a back end processor 17. 
[0016] Drawin g 2 shows the composition of tiie television receiver which has the DW display fiinction using the 
program annunciator equipment conceming this invention. However, in drawing 2 , the same sign is attached and 
shown in the same portion as drawing 1 , and a portion different here is explained to it. 

[0017] In drawing 2 , the television signal which carried out induction to the antenna 1 1 is inputted also into a tuner 26. 
This tuner 26 realizes back-end processing instead of the previous tuner 12. The tuner controller 21 for program 
guidance is connected to the tuner 26. This tuner controller 21 performs control to a tuner 26 so that two or more 
channels may be tuned in for every fixed time of a certain, and a tuner 26 incorporates the television signal of each 
channel according to this control, and it inputs this signal into a demultiplexer (DMUX) 27. In a demultiplexer 27, a 
video stream and a data stream are separated, a video stream is sent to the video decoder 28, and a data stream is sent 
into CPU22. 

[0018] In the video decoder 28, in the case of MPEG data, decoding of only I frames is performed to early program 
guidance, and the image data of this decoding result is supplied to the image-processing section 29. In the image- 
processing section 29, compression processing is perpendicularly performed as predetermined size is level, and input 
image data is saved at an internal memory. 

[0019] If a user performs directions of program guidance to a receiver by remote control 23, the directions are sent to 
CPU22 from the infrared receiver 24 of remote control 23, and CPU22 will publish the command directed so that 
length of picture size may be made into a half to the image-processing section 29 while publishing the command 
directed so that screen separation may be pcrfurmcd to a back end processor 17. In response to this command issue, a 
back end processor 17 divides a screen into two, carries out to the pictures which are looking at the left-hand side 
screen now, and assigns right-hand side to the screen for program guidance. The image-processing section 16 performs 
processing which makes a half size of the length of the video image data outputted from a decoder 14 simultaneously 
with this. 

[0020] After this processing, CPU22 takes out the EPG data for program guidance from a data stream, incorporates 
them to main memory 25, develops the EPG display screen, and sends it to the video decoder 28. It changes from the 
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program display of the channel which crawled on video decoder 28 in response and which had been sent out as to an 
EPG display, and EPG is displayed on the display screen on the right-hand side of a display 18 through the image- 
processing section 16 and a back end processor 16. 

[0021] In the above-mentioned composition, the method of the EPG display which relates to the 1st operation form of 
this invention with reference to drawing 3 or drawing 5 is explained. 

[0022] The point by which it is characterized in the display of this invention is in the point of having applied the theory 
of 1/f fluctuation. 1/f fluctuation in human engineering namely, for hxmian being the result of being the most 
comfortable - Mr. Musha from before (about 15-20 years) ~ ** - it announces - having (warrior Toshimitsu : world 
of fluctuation) - present - Mr. Haruo Saji ~ the research from art or a human engineering - (application physics, the 
60th volume, and No. 3) - by Yamamoto and others further neural network WAKUHE - an application study 
(application physics, the 64th volume, No. 12) - ** - it ****** As an object using such theory, although aheady 
produced commercially with the fan etc., application to a display system is not performed yet now. Then, in this 
invention, 1/f fluctuation is used for the relation between time and compressibility in an EPG display. 
[0023] As for drawing 3 (a), the example of a display of a certain broadcasting station to which two channels were 
assigned is shown, and it is displayed by the two-dimensional tabular format which is said to lengthwise [ of a screen ] 
as a channel and is said to a longitudinal direction as time (the future contents of a program). The point which serves as 
the feature by this display is in the point of using the nonlinear curve (a 1/f fluctuation curve being called hereafter) 
based on the 1/f fluctuation shown in drawing 3 (b) in the direction of time. Although A (1/Log m (NxT)), B (1/ 
(NxT)), and C (1/exp (NxT)) are shown in drawin g 3 (b) as a 1/f fluctuation curve, drawing 3 (a) shows the example 
displayed based on Curve A. in addition, it comes out not to mention making it make it display based on Curves B and 
C 

[0024] In drawing 3 (a), hair cursor is displayed on a screen and a race card scrolls in the appointed direction because a 
user specifies right and left to this cursor. A time interval becomes small along with the curve A of drawing 3 (b) as the 
distance of hair cursor to the direction of time becomes large at this time. For this reason, many program display 
frames can be displayed now in the limited display screen, and more contents of a program can be displayed as 
compared with the conventional display which was carrying out the time interval at equal intervals. In this case, since 
change of a time interval uses 1/f fluctuation, it can be visually natural and a user can perform program selection 
without sense of incongruity. 

[0025] It is to become a problem here for the number of characters which can be displayed within the limit to decrease 
as the size of a program display frame becomes small. Then, the display of a subtitle is suspended and it processes 
summarizing the main tifle further etc. as the size of a program display frame becomes small here. 
[0026] Drawin g 4 shows the flow of processing of the above nonlinear displays. It sets to drawin g 4 , and the EPG data 
from a broadcasting station and the present time are updated and stored by Step SI . When a user chooses an EPG 
display here (Step S2), the menu of means of displaying is displayed (Step S3), and a user is made to choose (Step S4). 
To selected means of displaying, a nonlinear-processing routine is prepared, the time (time of present [ first stage ]) 
used as an origin is read from main memory 25 (Step S5), and the time of an origin is displayed with hair cursor like 
drawing 3 (a) (Step S6). In addition, let initial value be the present time. 

[0027] On the other hand, the start time of each program is read from EPG data (Step S7), and it is this start time T=Ts. 
It receives and is present time T=T1 first. As difference (Td) Td =Ts-Tl - (1) It asks. 

[0028] Next, it asks for EPG display screen size (DS) (Step S8). This operation is because it is also possible for it not 
to be necessary to take out the EPG display screen to a full screen like drawing 3 (a), and to take out to one of screens 
on either side in the case of TV receiver which has high efficiency, such as the DW system as shown in drawing 2 . 
The example of a display in D W is shown in drawing 5 . In addition, in drawing 5 , A-E expresses the channel 
(broadcasting station name). 

[0029] The above and Td And when a user chooses a nonlinear (Log) display after calculating DS for example, the 
relative display size (Px) of a certain program is computed according to the following operations (Step S9). However, 
it is Log here. Base m is set to 10 and, similarly a coefficient N is set to 10. 

Px =DS / Max(Pixel Number) x (1/Log 10 (Nx Td)) (2) However, in the program display by the case of a fiiU screen 
display of EPG 1 hour afler, in the relative start position. Pixel Number becomes Px =1 x(i/Log 10 (10)) =1 at the 
number of effective display pixels within one line, for example, here. The case of 2 more hours after is set to Px =lx 
(1/Log 10 (20)) =0.77. 

[0030] Next, it asks for the actual display size to the direction of time of a program display using basic size (Psz) (Step 
SIO). For example, 200Pixel(s) Basic size to the direction of time of the program which starts 2 hours after when it 
carries out Pu =Px xPsz - (3) = 0.77x200 = 154 It becomes. 

[003 1] Next, it confirms whether it is possible to be able to take and to put in the character of **** into a program 
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display size based on the program display size which was able to be found by (3) formulas, and required alphabetic 
information is displayed on it within the program display limit based on the result. This processing is described below. 
[0032] First, alphabetic information, such as a program name in EPG data, is read (Step SI 1), and it is the number Pc 
of characters of the program name. It coxints and (Step S 12) continues and is the number Pg of characters of additional 
information, such as a subtitle. It counts (Step SI 3). At this time, total characters on screen are checked from the size 
of (3) formulas to the number of characters coimted at Step SI 2. 

[0033] First, this method investigates the pixel size (Cs) of the direction of X of a character (equivalent to the direction 
of time on an EPG display), when a character size is fixation (Step SI 4), and it is a gap (blank) Gp between characters. 
When required, it asks for tiie size of the direction of X of 1 character Cp also including the gap using (4) formulas 
(Step SI 4). 
Cp =Cs+Gp - (4) 

It asks for tfie several cc character which can be displayed by the division like (5) formulas from the display size which 
was able to be found by (3) formulas in the character size which was able to be found by this (4) formula (Step SI 5). 

CC=Pu/Cp - (5) 

It is Pc to the display good Takafumi mmiber of letters CC which was able to be found by this (5) formula. And Pc+Pg 
The number of characters is compared (Steps S16, S17, and SI 8), and the content of a display is determined (Steps 
S19, S20, and S21). as an example of a determination method - Step S16 and S19:If (CC>= (Pc+Pg)) ( ) 
Then The whole sentence character information-display step SI 7, S20:If (CC< (Pc+Pg)) (&& (CC>=PC)) 
Then Only a program name is the display step SI 8 and S21 :If (cc<Pc). 
Then There are those without character representation etc. 

[0034] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will return to Step S7 and the step after it will be performed 
(Step S22). 

[0035] Since it is [ according to this operation gestalt ] made to make size of a program display frame adjustable to the 
direction of time unlike the conventional EPG display so that clearly from the above-mentioned processing flow, 
presenting of the program information covering a long time is attained. Since the 1/f fluctuation property is especially 
used for adjustable [ of size ], a user can view and listen without sense of incongruity. 

[0036] Next, the 2nd operation gestalt of this invention is described. Here, the case where the size of a character is 
adjustable is stated in the 1st operation gestalt. 

[0037] Dra wing 7 shows the flow of nonlinear processing for a ** type view ((a) is an example of a display and (b) is 
the example of a 1/f fluctuation curve) when the program display size of the EPG display concerning tWs invention is 
expanded and contracted by nonlinear processing of only the direction of time, and when drawing 6 is interlocked with 
program display frame size and makes a character size adjustable. 

[0038] By Step S3 1 of drawing 7 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step S32), the menu of means of displaying is displayed (Step S3 3), 
and a user is made to choose (Step S34). To selected means of displaying, a nonlinear-processing routine is prepared, 
the time (time of present [ first stage ]) used as an origin is read from main memory 25 (Step S3 5), and the time of an 
origin is displayed with hair cursor like drawing 6 (a) (Step S36). In addition, let initial value be the present time. 
[0039] On the other hand, the start time of each program is read from EPG data (Step S37), and it is this start time 
T=Ts. It receives and is the present time T=T1 first. As difference (Td) Td =Ts-Tl - (6) It asks. 
[0040] Next, it asks for EPG display screen size (DS) (Step S3 8). This operation is because it is also possible to take 
out to one of screens in the case of TV receiver which has display fimctions, such as for example, the DW system. In 
addition, the example of a display at the time of using translucent processing for an EPG display for a fiiU screen is 
shown in drawing 8 . 

[0041] The above and Td The user after reaching and calculating DS is Log. When a display is chosen (the curve A of 
drawing 6 (b)), the relative display size (Px) of a certain program is computed according to the following operations 
(Step S39). However, it is Log here. The base is set to 10 and, similarly a coefficient N is set to 10. 
Px =DS / Max(Pixel Number) x (1/Log 10 (Nx Td)) (7) However, Pixel Number The relative start position is set to 
Px -lx(l/Lcg 10 (10)) =1 by ilic Case of the number [ EPG ] of effective display pixels within one line, for example, 
the program display by the case of a fiill screen display 1 hour after. The case of 3 more hours after is set to Px =lx 
(1/Logl0(30)) =0.68. 

[0042] Next, it asks for the actual display size to the direction of time of a program display using basic size (Psz) (Step 
S40). For example, 200Pixel(s) Basic size to the direction of time of the program which starts 2 hours after when it 
carries out Pu =Px xPsz - (8) = 0.68x200 = 135 It becomes. 

[0043] Next, it confirms whether it can take and it is necessary to put in the character of**** into a program display 
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size based on the program display size which was able to be found by (8) formulas, a character size is changed into it 
based on the result, and it displays on it within the program display limit. This processing is described below. 
[0044] First, alphabetic information, such as a program name in EPG data, is read (Step S41), and it is the number Pc 
of characters of the program name. It counts and (Step S42) continues and is the number Pg of characters of additional 
information, such as a subtitle. It counts (Step S43). Here, the total of total characters on screen is computed (Step 
S44), and a character size is determined from each of the number of characters, and the size of the program display 
frame for which it asked by (8) formulas. 

[0045] This determination method is Pc as total characters on screen first. Or Pg The direction with many characters is 
chosen. It is the program display frame size Pu at the selected number of characters. A division is carried out like (9) 
formulas (Step S45). 
Fsz=Pu/Max (Pc |Pc+Pg) (9) 

To this Fsz, first, it compares with the threshold (Fmin) of the minimum character size stored in main memory 25 (Step 

546) , and is this Fmin. When big, alphabetic information is displayed with the character font size of the smaller one 
near Fsz (Step S47). Here, it is Threshold Fmin. When Fsz is small, it is Pc first. Pg It compares and is Pc. When the 
direction is small, Fsz is again calculated using (10) formulas (Steps S48 and S49). 

Fsz=Pu/Pc -(10) 

It is Pc here. The chosen meaning is because the program name is more important for a user than program additional 
information, such as a subtitle. Here, they are Fsz and Fmin again. It compares (Step S46) and the direction of Fsz is 
Fmin. When large, alphabetic information is displayed with the character font size of the smaller one near Fsz (Step 

547) . 

[0046] The direction of Fsz is still Fmin at Step S46. When small, he gives up displaying alphabetic information on 
this program display frame, and it is made to have no character representation (Step S50). 

[0047] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will retum to Step S37 and the step after it will be performed 
(Step S51). 

[0048] Since according to this operation gestalt program display frame size is interlocked with and the character size is 
made adjustable by the case where the program display size of an EPG display is expanded and contracted by nonUnear 
processing of only the direction of time so that clearly from the above-mentioned processing flow, even if a display 
frame becomes small, reduction in total characters on screen can be suppressed, and a user can show many contents of 
a program as a result. 

[0049] Next, the 3rd operation gestalt of this invention is described. Here, the processing in the case of changing the 
program display starting position by nonlinear processing is explained. 

[0050] Drawin g 9 expands and contracts the program display starting position of the EPG display concerning this 
invention by nonlinear processing in the direction of time, and shows the example of a display when drawing 10 
applies the processing that the flow of processing of nonlinear processing and drawing 1 1 are the same to the DW 
display for the ** type view (example which shows the example of a display relation between the nonlinear curve 
based on [ a ] 1/f fluctuation in (b), and an EPG display frame) at the time of making total characters on screen 
adjustable fiirther. 

[0051] By Step S61 of drawing 10 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step S62), the menu of means of displaying is displayed (Step S63), 
and a user is made to choose (Step S64). Time TO which prepares a nonlinear-processing routine and serves as an 
origin to selected means of displaying (time of present [ first stage ]) It reads from main memory 25 (Step S65), and the 
time of an origin is displayed with hair cursor like drawing 9 (a) (Step S66). In addition, let initial value be the present 
time. 

[0052] On the other hand, it is the start time Ts of each program. It reads from EPG data (Step S67), and a nonlinear- 
processing routine is passed (Step S68). a nonlinear-processing routine - Log m the fimction of (T) (however, the base 
of Log — m is arbitrary and its coefficient N is arbitrary) ~ reading (Step S69) — (1 1) formulas ~ following — each 
program display start position St detecting (Step S70) - all St(s) ******** - steps S67-S70 are repeated and 
performed until it is detected (Step 571) 

St =Log m (N (Ts-TO)) - (1 1) The relation of the display start position and time which were found by this (1 1) formula 
is Log like drawing 9 (b). It becomes a fimction. 

[0053] Next, it confirms whether it is possible to ask for a program display size, to be able to take further based on the 
program display start position which was able to be foimd by (1 1) formulas, and to put in the character of **** into a 
program display size, and reqxiired alphabetic information is displayed within the program display limit based on the 
result. This processing is described below. 
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[0054] First, a program display start position and the program start position Stl of a degree are used first, and it is 

program display-size Pu firom the difference. It asks (Step S72). 

Pu=Stl-StO-(12) 

Furthermore, alphabetic information, such as a program name in EPG data, is read (Step S73), and it is the number Pc 
of characters of the program name. It counts and (Step S74) continues and is the number Pg of characters of additional 
information, such as SAFUTAITORU. It coxmts (Step S75). Total characters on screen are checked from the size of 
(12) formulas to the number of characters first counted at Step S73. First, this method investigates the pixel size (Cs) of 
the direction of X of a character (equivalent to the direction of time on an EPG display), when a character size is 
fixation (Step S76), and it is a gap (blank) Gp between characters. 1 character Cp which also includes the gap when 
required It asks for the size of the direction of X using (13) formulas (Step S77). 
Cp=Cs+Gp -(13) 

It asks for tiie several cc character which can be displayed by carrying out the division of the character size which was 
able to be found by this (13) formula like (14) formulas to the display size which was able to be found by (12) formulas 
(Step S78). 
CC=Pu/Cp (14) 

It is Pc to the display good Takafimii number of letters CC which was able to be found by this (14) formula. And the 
number of characters with Pc+Pg is compared (Steps S79, S81, and S83), and the content of a display is determined 
(Steps S80, S82, and S84). As an example of a determination method, they are Step S79 and S80:If (CC>=Pc+Pg). 
the Then whole sentence character information-display step S81 and S82:If (CC<(Pc+Pg) && (CC>=Pc)) ( ) 
Then Only a program name is the display stq) S83 and S84:If (cc<Pc). 
Then There are those without character representation etc. 

[0055] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will return to Step S67 and the step after it will be performed 
(Step S85). 

[0056] Since the program display starting position of an EPG display is expanded and contracted by nonlinear 
processing in the direction of time, and total characters on screen are fiirther made adjustable according to this 
operation gestalt so that clearly from the above-mentioned processing flow, according to the size of a display frame, a 
legible display is attained visually. 

[0057] Next, the 4th operation gestalt of this invention is described. Here, the case where shall change the program 
display starting position by nonlinear processing, and a displayed character size is further made adjustable by the 
program display size is shown. 

[0058] Drawin g 13 shows the example of an EPG display according [ drawing 14 ] the flow of processing of nonlinear 
processing to transparency in a wide screen in the format chart (example which shows the example of a display relation 
between the nonlinear curve based on [ (a) ] 1/f fluctuation in (b), and an EPG display frame) of an EPG display when 
the program display starting position of the EPG display concerning this invention is expanded and contracted by 
nonlinear processing to the direction of time, and when drawin g 12 makes a character size 
[0059] By Step S91 of drawing 13 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step S92), the menu of means of displaying is displayed (Step S93), 
and a user is made to choose (Step S94). Time TO which prepares a nonlinear-processing routine and serves as an 
origin to selected means of displaying (time of present [ first stage ]) It reads from memory (Step S95), and the time of 
an origin is displayed with hair cursor like drawing 12 (a) (Step S96). In addition, let initial value be tiie present time. 
[0060] On the other hand, it is the start time Ts of each program. It reads from EPG data (Step S97), and a nonlinear- 
processing routine is passed (Step S98). At a nonlinear-processing routine, it is Log m. The function of (T) (however, 
the base m of Log is arbitrary and is arbitrary) is read (Step S99), each program display start position St is detected 
according to (1 1) formulas (Step SI 00), and fliey are all St(s). Steps S97-S100 are repeated until it is related and 
detection is completed (Step SlOl). [ of a coefficient N ] 
St =Log m (N (Ts-TO)) - (15) 

The relation of the display start position and time which were found by this (15) formula is Log like drawing 12 (b). It 
becomes a tunction. 

[0061] Next, based on the program display start position which was able to be found by (15) formulas, further, from 
total of total characters on screen, it asks for a program display size, and in order to put in into a program display size, 
a character size is computed, and based on the result, required alphabetic information is displayed within the program 
display limit. This processing is described below. 

[0062] First, the program display start position StO and the program start position Stl of a degree are used first, and it 
is program display-size Pu from the difference. It asks (Step SI 02). 
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Pu=Stl.StO-(16) 

Next, alphabetic information, such as a program name in EPG data, is read (Step SI 03), and it is the number Pc of 
characters of the program name. It counts and (Step SI 04) continues and is the number Pg of characters of additional 
information, such as a subtitle. It counts (Step SI 05). Here, the total of total characters on screen is computed (Step 
SI 06), and a character size is determined from each of the number of characters, and the size of the program display 
frame for which it asked by (16) formulas. 

[0063] This determination method is Pc as total characters on screen first. Or Pg The direction with many characters is 
chosen. It is the program display frame size Pu at the selected number of characters. A division is carried out like (17) 
formulas (Step SI 07). 
Fsz=Pu/(Max (Pc | (Pc+Pg))) - (17) 

To this Fsz, first, it compares with the threshold (Fmin) of the minimum character size stored in main memory 25 (Step 
SI 08), and is this Fmin. When big, alphabetic information is displayed with the character font size of the smaller one 
near Fsz (Step SI 09). Here, it is Threshold Fmin. When Fsz is small, it is Pc first. Pg is compared and it is Pc. When 
the direction is small, Fsz is again calculated using (18) formulas (Steps SI 10 and Sill). 
Fsz=Pu/Pc -(18) 

It is Pc here. The chosen meaning is because the program name is more nearly main than program additional 
information, such as a subtitle, for a user. Here, they are Fsz and Fmin again. It compares (Step SI 12) and the direction 
of Fsz is Fmin. When big, it is displayed as alphabetic information with the character font size of the smaller one near 
Fsz (Step SI 13). 

[0064] The direction of Fsz is still Fmin at Step SI 12. When small, he gives up displaying alphabetic information on 
this program display frame, and it is made to have no character representation (Step SI 14). 

[0065] Here, if tiiere are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will return to Step S97 and the step after it will be performed 
(Step SI 15). 

[0066] Since according to this operation gestalt adjustable [ of the character size ] is carried out and it is made to 
indicate by EPG when the program display starting position of an EPG display is expanded and contracted by 
nonlinear processing to the direction of time so that clearly from the above-mentioned processing flow, even if a 
program display frame becomes small, more contents of a program can be shown. 

[0067] Next, the case where nonlinear processing in channel (broadcasting station) display shaft orientations is 
performed as 5th operation gestalt is explained. 

[0068] Program display fi:ame size shows the example of a display when drawing 16 applies [ the ** type view ((a) is 
an example of a display and (b) is the example of a 1/f fluctuation curve) at the time of changing total characters on 
screen dynamically ] the processing that drawing 17 is the same to the DW display for the flow of processing of 
nonlinear processing by the case where drawing 15 expands and contracts the program display size of the EPG display 
concerning this invention by nonlinear processing of only the direction of a channel (broadcasting station). 
[0069] By Step S121 of drawing 16 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step SI 22), the menu of means of displaying is displayed (Step 
SI 23), and a user is made to choose (Step SI 24). To selected means of displaying, a nonlinear-processing routine is 
prepared and the portion of a chaimel nxmiber or a broadcasting station name is further displayed in a highlight like 
drawing 15 (a) or drawin g 17 in an initial state with the channel (broadcasting station) as the starting point to which the 
user is viewing and Ustening (Step SI 26). (Step SI 25) 

[0070] the channel number in which each reception is possible on the other hand — from EPG data - reading (Step 
SI 27) - this channel number (Cn) ~ receiving - under the program display of present first, or a user ~ as the absolute 
value (Cd) of difference with the selected channel number (Cp) Cd = abs (Cs-Cn) ~ (19) It asks. 
[0071] Next, it asks for EPG display screen size (DS) (Step S128). the case of TV receiver with which this operation 
has high efficiency, such as for example, the DW system, ~ drawing 15 (a) like - the EPG display screen - a fiiU 
screen — it is not necessary to take out — ** - it is because it is possible to take out to one [ ** and others or ] screen 
Drawing 17 shows the example of an EPG display in the DW. 

[0072] rhe above and Cd The user alter reaching and calculating DS is Log. When a display is chosen, the relative 
display size (Px) of a certain program is computed according to the following operations (Step SI 29). However, it is 
Log here. The base is set to 10 and, similarly a coefficient N is set to 10. 

Px =DS / Max(Pixel Number) x (l-/Log 10 (NxCd)) - (20) However, in the next program display by the case of a full 
screen display of EPG, in the relative start position, Pixel Number becomes Px = 1 x( 1 -/Log 10 ( 1 0)) = 1 at the number 
of effective display pixels within one line, for example, here. In two more next door, it is set to Px =lx(l-/Log lO (20)) 
=0.77. 
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[0073] Next, it asks for the actual display size to the direction of a channel of a program display using basic size (Psz) 
(Step SI 30). For example, 200Pixel(s) Basic size to the channel (broadcasting station) of the program of 2 next doors 
when it carries out Pu =Px xPsz ~ (21) 
= 0.77x200 = 154 It becomes. 

[0074] Next, it confirms whether it is possible to be able to take and to put in the character of **** into a program 
display size based on the program display size which was able to be found by (21) formulas, and required alphabetic 
information is displayed on it within tiie program display limit based on the result. This processing is described below. 
[0075] First, alphabetic information, such as a program name in EPG data, is read (Step SI 31), and it is the number Pc 
of characters of the program name. It coxmts and (Step SI 32) continues and is the number Pg of characters of 
additional information, such as a subtitle. It counts (Step SI 33). Total characters on screen are checked fi'om the size of 
(3) formulas to the number of characters first coxmted at Step SI 32. 

[0076] First, this method investigates the pixel size (Cs) of the direction of X of a character (equivalent to the direction 
of time on an EPG display), when a character size is fixation (Step SI 34), and it is a gap (blank) Op between 
characters. 1 character Cp which also includes the gap when required It asks for the size of the direction of X using (4) 
formulas (Step SI 34). 
Cp=Cs+Gp--(22) 

It asks for the several cc character which can be displayed by carrying out the division of the character size which was 
able to be foxmd by this (22) formula like (23) formulas to the display size which was able to be found by (21) formulas 
(StepS135). 
CC=Pu/Cp - (23) 

It is Pc to the display good Takafumi nxmiber of letters CC which was able to be found by this (23) formula. And the 
nximber of characters with Pc+Pg is compared (Steps SI 36, SI 38, and SI 40), and the content of a display is determined 
(Steps S137, S139, and S141). As an example of a determination method, they are Step S136 and S137:If 
(CC>=Pc+Pg). 

Then The whole sentence character information-display step S138, S139:If (CC< (Pc+Pg)) (&& (CC>=Pc)) 
Then Only a program name is the display step S140 and S141 :If (cc<Pc). 
Then There are those without character representation etc. 

[0077] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will return to Step S127 and the step after it will be performed 
(Step S142). 

[0078] Since the size of a program display fi-ame has [ according to this operation gestalt ] adjustable to channel 
(broadcasting station) shaft orientations unlike the conventional EPG display so that clearly from the above-mentioned 
processing flow, presenting of multi-channel information is attained. 

[0079] Next, the 6th operation gestalt of this invention is described. Here, the case where the size of a character is 
adjustable is stated in the 5th operation gestalt. 

[0080] As for draw ing 19 , drawin g 20 shows [ drawing 18 ] the example of an EPG display according the flow of 
processing of nonlinear processing to transflective processing in a wide screen in the ** type view ((a) is an example of 
a display and (b) is the example of a 1/f fluctuation curve) at the time of program display frame size being interlocked 
with and making a character size adjustable, when the program display size of the EPG display concerning this 
invention is expanded and contracted by nonlinear processing of only the direction of time. 
[0081] By Step SI 51 of drawing 19 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step SI 52), the menu of means of displaying is displayed (Step 
SI 53), and a user is made to choose (Step SI 54). To selected means of displaying, a nonlinear-processing routine is 
prepared and the portion of a channel number or a broadcasting station name is fiirther displayed in a highlight like 
drawin g 1 8 (a) in an initial state with the channel (broadcasting station) as the starting point to which the user is 
viewing and listening (Step SI 56). (Step SI 55) 

[0082] As the absolute value (Cd) of difference with the channel number (q) which, on the other hand, read the channel 
number in which each reception is possible from EPG data (Step SI 57), and was first chosen by under the present 
program display or the user to this channel number (Cn) Cd = abs (Cp-Cn) - (24) It asks. 

[0083] Next, it asks for EPG display screen size (DS) (Step SI 58). This operation is because it is also possible to take 
out to the case of TV receiver which has high efficiency, such as for example, the DW system, and one [ ** and others 
or ] screen. In addition, the example of a display at the time of using translucent processing for an EPG display for a 
foil screen is shown in drawing 20 . 

[0084] The above and Td The user after reaching and calculating DS is Log. When a display is chosen, the relative 
display size (Px) of a certain program is computed according to the following operations (Step SI 59). However, it is 
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Log here. The base is set to 10 and, similarly a coefficient N is set to 10. 

Px =DS/Max X (Pixel Number) (l-/Log 10 (NxCd)) - (25) however, Pixel Number - in the next channel (broadcasting 
station) frame display, the relative start position becomes Px =lx(l-/Log 10 (10)) =1 immediately by the case of a full 
screen display about EPG at the number of effective display pixels within one line, for example, here In three more 
next door, it is set to Px =lx(l-/Log lO (30)) =0.68. 

[0085] Next, it asks for the actual display size to the direction of a channel (broadcasting station) of a program display 
using basic size (Psz) (Step SI 60). For example, 200Pixel(s) When it carries out, the basic size of the channel frame of 
2 next doors is set to Pu =Px xPsz=0.68x200=135. 

[0086] Next, it confirms whether it can take and it is necessary to put in the character of **** into a program display 
size based on the program display size which was able to be found by (8) formulas, a character size is changed into it 
based on the result, and it displays on it within the program display limit. This processing is described below. 
[0087] First, alphabetic information, such as a program name in EPG data, is read (Step SI 61), and it is the number Pc 
of characters of the program name. It counts and (Step SI 62) continues and is the number Pg of characters of 
additional information, such as a subtitle. It counts (Step SI 63). Here, the total of total characters on screen is 
computed (Step SI 64), and a character size is determined from each of the number of characters, and the size of the 
program display frame for which it asked by (8) formulas. 

[0088] This determination method is Pc as total characters on screen first. Or Pg The direction with many characters is 
chosen. It is the program display frame size Pu at the selected number of characters. A division is carried out like (9) 
formulas (Step SI 65). 
Fs =Pu/(Max (Pc jPcfPg)) " (27) 

To this Fsz, first, it compares with the threshold (Fmin) of the minimum character size stored in main memory 25 (Step 
SI 66), and is this Fmin. When big, alphabetic information is displayed with the character font size of the smaller one 
near Fsz (Step SI 67). Here, it is Threshold Fmin. When Fsz is small, it is Pc first. Pg is compared and it is Pc. When 
the direction is small, Fsz is again calculated using (10) formulas (Steps S168 and S169). 
Fsz=Pu/Pc — here ~ Pc It is because the program name is more important for a user than program additional 
information, such as a subtitle, as for the chosen meaning. Here, they are Fsz and Fmin again. It compares (Step SI 66) 
and the direction of Fsz is Fmin. When big, alphabetic information is displayed with the character font size of the 
smaller one near Fsz (Step SI 67). 

[0089] The direction of Fsz is still Fmin at Step SI 66. When small, he gives up displaying alphabetic information on 
this program display frame, and it is made to have no character representation (Step SI 70). 

[0090] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will return to Step SI 55 and the step after it will be performed 
(StepSni). 

[0091] Since according to this operation gestalt program display frame size is interlocked with and the character size is 
made adjustable when the program display size of an EPG display is expanded and contracted by nonlinear processing 
of only the direction of time so that clearly from the above-mentioned processing flow, even if a display frame 
becomes narrow, a character can be displayed, and more contents of a program can be displayed. 
[0092] Next, the 7th operation gestalt of this invention is described. Here, the processing in the case of changing the 
program display starting position by nonlinear processing is explained. 

[0093] Drawin g 21 expands and contracts the program display starting position of the EPG display concerning this 
invention by nonlinear processing in the direction of a channel, and the example of a display when drawing 22 applies 
[ the ** type view (example which shows the example of a display relation between the nonlinear curve based on / a ] 
1/f fluctuation in (b) and an EPG display frame) at the time of making total characters on screen adjustable fiirther / the 
processing that drawing 23 is the same to the DW display for the flow of processing of nonlinear processing is 
[0094] By Step SI 81 of drawing 22 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step SI 82), the menu of means of displaying is displayed (Step 
SI 83), and a user is made to choose (Step SI 84). To selected means of displaying, a nonlinear-processing routine is 
prepared, the channel (broadcasting station) to which the user is viewing and listening is fiirther made into an origin 
(Cn) in an initial state (Step SI 85), and it is drawing 21 (the portion of a channel number or a broadcasting station 
name is displayed in a highlight like a9 (Step SI 86).). 

[0095] On flie other hand, the channel number in which each reception is possible is read from EPG data (Step SI 87), 
and a nonlinear-processing routine is passed (Step SI 88). By the nonlinear-processing routine, the fiinction of Log m 
(however (Cd), the base m of Log is arbitrary and is arbitrary) is ******(ed) (Step S189), (29) formulas are followed, 
and it is each channel (broadcasting station) Cp. Display start position St It detects (Step SI 90) and they are all St(s). 
Steps S187-S190 are repeated and performed until it is detected. [ of a coefficient N ] 
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St =Log m (N (abs (Cp-Cn))) - (29) 

The relation of the display start position and time which were found by this (29) formula is Log like drawing 21 (b). It 
becomes a function. 

[0096] Next, it confirms whether it is possible to ask for a program display size, to be able to take further based on the 
program display start position which was able to be found by (29) formulas, and to put in the character of **** into a 
program display size, and required alphabetic information is displayed within the program display limit based on the 
result. This processing is described below. 

[0097] First, the program display start position StO and the program start position Stl of a degree are used first, and it 

is program display-size Pu from the difference. It asks (Step SI 92). 

[0098] 

Pu =Stl-StO - (30) Fiirther, alphabetic information, such as a program name in EPG data, is read (Step SI 93), and it is 
the number Pc of characters of the program name. It counts and (Step SI 94) continues and is the number Pg of 
characters of additional information, such as a subtitle. It counts (Step SI 95). Total characters on screen are checked 
from the size of (12) formulas to the number of characters first counted at Step SI 93. 

[0099] First, this method investigates the pixel size (Cs) of the direction of X of a character (equivalent to the direction 
of time on an EPG display), when a character size is fixation (Step SI 96), and it is a gap (blank) Gp between 
characters. 1 character Cp which also includes the gap when required It asks for the size of the direction of X using 
(13) formulas (Step SI 97). 

Cp =Cs+Gp - (3 1) It asks for the several cc character which can be displayed by carrying out the division of the 
character size which was able to be found by this (31) formula like (32) formulas to the display size which was able to 
be found by (30) formulas (Step S198). 
CC=Pu/Cp - (32) 

It is Pc to the display good Takafumi number of letters CC which was able to be found by this (32) formula. And the 
number of characters with Pc+Pg is compared (Steps S199, S201, and S203), and the content of a display is determined 
(Steps S200, S202, and S204). As an example of a determination method, they are Step SI 99 and S200:If (CC>= 
(Pc+Pg)). 

Then The whole sentence character information-display step S201, S202:If (CC< (Pc+Pg)) (&& (CC>=Pc)) 
Then Only a program name is the display step S203 and S204:If (cc<Pc). 
Then There are those without character representation etc. 

[0100] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will retum to Step SI 87 and the step after it will be performed 
(Step S205). 

[0101] Since total characters on screen are made adjustable according to this operation gestalt when it expands and 
contracts the program display starting position of an EPG display by nonlinear processing in the direction of a channel 
so that clearly from the above-mentioned processing flow, according to the size of a program display frame, suitable 
program guidance can be shown visually. 

[0102] Next, the operation gestalt of the octavus of this invention is described. Here, the case where shall change the 
program display starting position by nonlinear processing, and a displayed character size is further made adjustable by 
the program display size is shown. 

[0103] the ** type view ((a) - the example of a display -) of an EPG display when the program display starting 
position of the EPG display concerning this invention is expanded and contracted by nonlinear processing to the 
direction of a channel, and when drawing 24 makes a character size adjustable (b) shows the example of a display 
when drawing 25 applies [ the example which shows the relation between the nonlinear curve based on 1/f fluctuation, 
and an EPG display frame ] the processing that drawing 26 is the same to the DW display for the flow of processing of 
nonlinear processing. 

[0104] By Step S21 1 of drawing 25 , the EPG data from a broadcasting station and the present time are updated and 
stored. When a user chooses an EPG display here (Step S212), the menu of means of displaying is displayed (Step 
S213), and a user is made to choose (Step 4). To selected means of displaying, a nonlinear-processing routine is 
prepared, the channel (uToadcasiiiig sLation) to which the user is viewing and listening is further made into an origin 
(Cn) in an initial state (Step S215), and the portion of a channel number or a broadcasting station name is displayed in 
a highlight like drawing 24 (Step S216). 

[0105] On the other hand, the channel number in which each reception is possible is read from EPG data (Step S217), 
and a nonlinear-processing routine is passed (Step S218). a nonlinear-processing routine - the function of Log m 
(however (Cd), the base of Log - m is arbitrary and its coefficient N is arbitrary) - ******(ing) (Step S219) - (33) 
formulas — following ~ each channel (broadcasting station) Cp Display start position St detecting (Step S220) — a total 
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- St Steps S217-S220 are repeated and performed until it detects (Step S221). 
St =Log m (N (abs (Cp-Cn))) - (33) 

The relation of the display start position and time which were found by this (33) formula is Log like drawin g 24 . It 
becomes a function. 

[0106] Next, it asks for a program display size based on the program display start position which was able to be foimd 
by (15) formulas, in order to put in into a program display size from total of total characters on screen further, a 
character size is computed, and based on tiie result, required alphabetic information is displayed within the program 
display limit. This processing is described below. 

[0107] First, the program display start position StO and the program start position Stl of a degree are used first, and it 
is program display-size Pu from the difference. It asks (Step S222). 
Pu=Stl-St0 - (34) 

Next, alphabetic information, such as a program name in EPG data, is read (Step S223), and it is the number Pc of 
characters of the program name. It counts and (Step S224) continues and is the number Pg of characters of additional 
information, such as a subtitle. It counts (Step S225). Here, the total of total characters on screen is computed (Step 
S226), and a character size is determined from each of the number of characters, and the size of the program display 
frame for which it asked by (16) formulas. 

[0108] This determination method is Pc as total characters on screen first. Or Pg The direction with many characters is 
chosen. It is the program display frame size Pu at the selected number of characters. A division is carried out like (35) 
formulas (Step S227). 
Fsz=Pu/(Max (Pc | (Pc+Pg))) (35) 

To this Fsz, first, it compares with the threshold (Fmin) of the minimum character size stored in main memory 25 (Step 
S228), and is this Fmin. When big, alphabetic information is displayed with the character font size of the smaller one 
near Fsz (Step S229). Here, it is Threshold Fmin. When Fsz is small, it is Pc first. Pg is compared (Step S230) and it is 
Pc. When the direction is small, Fsz is again calculated using (35) formulas (Step S231). 
Fsz=Pu/Pc - (36) 

It is Pc here. It is because the program name is more important for a user than program additional information, such as 
SAFUTAITORU, as for the chosen meaning. Here, they are Fsz and Fmin again. It compares (Step S232) and the 
direction of Fsz is Fmin. When big, alphabetic information is displayed with the character font size of the smaller one 
near Fsz (Step S233). The direction of Fsz is still Fmin at Step S232. When small, he gives up displaying alphabetic 
information on this program display frame, and it is made to have no character representation (Step S234). 
[0109] Here, if there are whether character representation processing having been completed about all programs and a 
program which has not been checked and completed, it will retum to Step S215 and the step after it will be performed 
(Step S235). 

[01 10] Since the character size is made adjustable according to this operation gestalt when the program display starting 
position of an EPG display is expanded and contracted by nonlinear processing to the direction of a channel so that 
clearly from the above-mentioned processing flow, even if a display frame becomes narrow, more contents of a 
program can be displayed. 

[01 1 1] In addition, this invention is not limited to the above-mentioned operation gestalt, and may perform nonlinear 
processing like drawi n g 27 for both the direction of a time-axis, and a channel (broadcasting station) display shaft. 
Furthermore, it is also possible to, make the font size of a program name and the character size of additional 
information, such as a subtitle, into another size for example, when making a character size adjustable. 
[01 12] When performing the EPG display of the many channelized broadcast according to each operation form which 
applied this invention so that clearly from the above explanation, it becomes possible [ the EPG display as program 
information on time that it got used ] not only for the program guidance to near of 2 - 3 hours but more than half a day 
from the present time like the former, and an EPG display intelligible for the user corresponding to 1/f fluctuation can 
be fiirther offered by nonlinear processing. 
[0113] 

[Effect of the Invention] According to this invention, an EPG display is received in the direction of a time-axis as 
mentioned above, near 1/t fluctuation Or nonlinear processing using the 1/f fluctuation by 1/T in a time-axis is 
performed. Even if it is close to 1/f fluctuation similarly or increases the content of a display also by channel 
(broadcasting station) shaft orientations using 1/f fluctuation according the display distance in a channel shaft to a 1- 
/channel It is legible for a user and the program annunciator equipment and the method of displaying still a lot of 
program guidance information for a user can be offered. 
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- (1 ) 

[0029] ±ie, Td RlfD S W;i<f . 

j^-- r*«^fiBij^ (Log ) m^immhti^-k. htmm 

^ (Xr-yrS9) , fit, ClClxmog wSigmSrl 
OfcL, «j»N^|i|t< lOb-th. 
X ( 1/Log 10 (Nx Td ) ) 

- (2) 

[0030] »:tc»ffi^mra*r6i(c^tr^ii^c7)« 

^^XS:S3|r+)->fX (Psz) SrfflV^T^yj^ (Xx-y 
rs 1 0 ) . Wi.«f 2 0 OPixel t Lfz^. 2B#Sf* 

•••(3) 



TSl 3) , dCOtgi. X7'yTS12X'/r''yyh^tL 

t:X.^^zfi LX. ( 3 ) XiD^i^mfTiX^iO 

^a:-y^$:^T3» 

[0033] .ico:^«, t-r, ifc^if^ x'*<iii^to« 
-^tl, :ft:^cox:^(6i ( e p G*^±T<7)B#ra:firinitc;ffl 

m) Of^-feyP-y-'fX (Cs ) SrP^ (Xr- yTS 1 

4 ) , t L^t^^^ic^A- -yr (^e) Gp t^sm^m 

CO^A- -y Tt-t-i6fv:l:}5:^Cp(JDX:fe-r6lcO-9-^ xs> 
( 4 ) ^^fflV^T«i6& (Xf- yrS 14). 

... (4) 

m^j:X.^CCt:m>h (x-ryrsi5) . 

... (5) 

If (CC<Pc ) 
Then X^^^L 

[0 034] :lz.x\ ^x<rm^iz^\'^xx.^W^^ 
XT- y r s 7 T -eium<oxx y r SrHfi-r s 

(Xx'yr322) . 

r r% -rt ir 1 Lsrv^itnjm^ *-» ^« > on ^ i. ^ -i. 

}^i,znLxwm^^<r>^^ x^BT^t^-rs i a l-c 



(6) 
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[0036] mz^^m<nm2<7)mmmi:^'^h . ^ 

[ 0 0 3 7 ] lae Ji:. ^c7)^Hj{c{^s E PG^OSffl 

Lyt:«^co«^H ( ( a ) lim^m. ( b ) {i 1 

[00 38] I17<0Xt- ;/:7'S3 ItZiO, iSSIi«*»^> 

Td =Ts -Tl 
[00401 iXlCE PGa*B®-9--^ X ( D S ) Sr^tf) 

s (xxyrs3 8) , ::<o«f^i4. mtii^^rti^^^ 

Px =D S/ Max (Pixel Number 
fiL, Pixel Number {±, 1 >l*IfiO^^B^ 

Px =1X ( l/hog ,0 ( 1 0) ) =1 
t^S. S4>fc3itfrSf*o«-^{4. 

Pu =Px xPsz 

=0. 68X200 

= 135 

[00 4 3] (8) ^•C'«^-ofc#ffl^-9--<X 

•t^ x?r^ Lxmmm?jkwmz^-r& , anzzco 
^miz^^^xm^t, 

[0044] ^-r. E P Gx-^rt<7)Sffi«#c7)3t^tf 

^srs^^aiL (XT- yrs4 1) , ^cr>mm.^<^-x^ 

Pc ^r^-^yhL (X7^-yrS4 2) , ^V%-r-9-^^'-f 

Fsz=Pu / Max (Pc I Pc + 
^<r>Fsz{,znLXt.-f. ^'f 2 5 rttc1S*^$n 

-CI»^S«/jN:X^-9-'fX<7)Mffl (Fmin ) tJt^ (^x / 
rS4 6) . C<?5Fmin J:<3:*:#^%&, FsztCSfcifi 

Fsz=Pu /Pc 

■fo^hX'hh. ZZX\ Sg, FsztFmin hJtKL (X 
7^>y7'S4 6) . tL. FszO^rA^Fmin i O::*:^ V^Jl 



JL-if P G^Sr StR Lfcm-^ ( Xt" -y r S 3 

2) , ^:^cO;^-jt-S:^L (Xir-yrS3 

3) . (XT-yTS3 4) . Mtf? 

'J25ii^hm^aiV (XT--yrS3 5) , 116 (a) «0 

S36) , iSi, ^I]«8ffi«a:ttcoiefrai;-r«.. 
[0039] -:Sr. #»ffl«7)X^-hKfra2:EPG7'- 
^ij^i^mi^tat (;^x-yrS3 7) . ^cox^'-h^ra 

T=Ts c*rLT. t-r. m^<r)t^T=Ti tiom» 

(Td) bVX 

••• (6) 

[0041] ±t£. Td atxD s ^^ibtcm. mtii. 

JL— tf*«Log ^5-Sfl?L;tJ^ (H6 ( b ) cosm. 

A) . 3^i.#«i<offlM«^-it^x (Px ) ^rarcomn 

tCj;r.TSai-r^ (X7^-yTS3 9) . flL, ilZXii 
Log coSSSrl Ot ^jKNS:|l|t< 1 Ot-TS. 
) X ( 1/Log 10 (Nx Td ) ) 
••• (7) 

Px = lx (1/Log 10 (30) ) =0.6 8 

[0042] mz^m^com^:fT^^zm-^mmcrm 

^^-y-'fXSrttslE^f^X (Psz) ^fflV^T^i^l, (X^y 
rS40) . plRIf 2 0 OPixel i: Lj^J^. 2B^Sj^ 

• • (8) 



rS4 3) . i^t\ ^:S:^c0^iaSr»*L (XX 
•y7-S4 4) . -f-i^^^iJiOlSl^i: (8)^-e*i6-t# 

[0045] zff)^:fjmii. t-r. m^px^t vx 

Pc tt<l4Pg -C(^):S:^<0#v^:6r*SS?r-5. SItR 
^^Jt^t^^r-Sm^^-^-^XPu Sr ( 9 ) ilicoSfc 
^-ri. (Xx yrS4 5) . 

P« ) ) ••• (9) 

(Xf--yrS4 7 ) . iit. ZZX\ igfflFmin J:*)F 
sz*</Jn§v^%^. ^-r. Pc tPs $rit^, Pc 
'h^l^i©^. (10) ^SrfflV^TBS. FszS:*i^>S 

(Xx-y7*S48. S4 9 ) . 

••(10) 

^fmst^m^-t^ (XT-.yrs4 7) . 

[00461 tL, X.x>yrS4 6T\ t-tzPsx^-fji^ 



(7) 
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0) . 

[0047] zzT. ^x<omi&iz-:>\,^xyc^^9m 

xfy-r S3 7izm'oX^tliimcr)X7''yy^m=T-ti> 
(XT->yrS5 1 ) . 

10 0 48] ±ti(mmyr3-i}-tymhi)^^Xdlz. * 
HffeJ^StC J; ix<f , E P G*S^c7)#Sfl^5^^f ^ 

[0049] mz:^^m<7)m3ff)mmmii^i> . c: 
zx'tmmmmmizx^^mmmmM^r^-t^^ 
■^cr>mmiz':>^^xmm-tt, 
[ 0 0 5 0 ] 09 Ji. ^:<r>^mizm?> e p Gm^<ow& 
m^mmLm^^WT\^^zimmmmi,z x^oi^mi. ^ 
hlz^mX^^ir-^t Ltzm-^comim ( ( a ) 

ym. ( b ) « 1 / fmi^^izm-:s< ^mmmsib e p 

St =Log , (N (Ts -TO 

zcoil 1) ^X'^isb(^tifc^:^^'-h&Mtm^(r) 

mmm9 (b) cmtzios mct^h, 
[0053] mz. (11) ^x-^t-ofz^mm^x^ 

Pu =Stl-StO 
EPGx-^'l*I<^«=fe^«0:S:^^Srg^;^i^aj 
L (Xx-yTS7 3) . ^c7)#ffi:gco:*:^Pc 

vhL (X7^>y7°s74) . m\'^x'>ry^^ h)um<w 
5) . t-r::K^-/ys7 3X'^^>Y^ixft^i^m.\,zn 

. (12) iC<01f-^ X*-^,«^^^S<7)^x -y i??: 
Cp =Cs +Gp 

z<r>{\3) ^'C*i-5fe:fc^Hf>f xsr (12) ic-r* 

ioit^^-f X^^S;^LT (14) ^<7imt,zWM--fhZ. 

CC = Pu /Cp 

::<o ( 1 4 ) :*T*t-5!t*^»r«fcft:^ccfc*rL 

•C, Pc S.t^Pc +Pgi:(?)^C^$-Jt'< (Xf-yTS 
7 9. S8 1, S83 ) . (X7"-y 

rs8 0, SB 2, SS4) , m.Wj^<r>-mtLx\i 

X7"yrS79, S80 : 
If (CC>=Pc +Pg ) ) 
Then ^:!C^fflf8^ 



[005 1 ] HI 0<?5XT'yrS6 ll3j:0> 2S3li^*» 

h<nEPG^—^bm^(r>m\^^. mfth. zz 

fJ--- f*^'EPG^$:StRL;tJ^ (Xr-yrS6 

2) , jL-S-^t (XT-yrS6 

3) , J— iftcSHRSr^-frS (;^7^.7rS64) . S«? 

^ixtzm^-^^z^Lx . ^mmMv--}-y^mm. 

^fc^:i.l^SiJ (lJJJ«tS31tt«0l^l?J) TO 
^^r«J2 5*»/5>Sg;^^ajt (XT-y7-S6 5) . 09 

(XxyrS66) . ^O^fflfiJ^^EOB^^t-r-S. 
[00 52] — ^r. ^g-SfflcOX:? — b^HTs SrEPG 

■r-^'*>^>g?;^^aaL (XT-yrs67) , immmA' 

-^y^zm-f (xx yrs68) , nmmmmii—^y 

X'li. Log „ (T) (mt. Log coajgmfSeST'ft 

9 ) . (11) 5^t3t^o-c##a^x:?- h{agst 

Sr^iajt (Xx-yrS7 0) . ^TcOSt tcov^T^ai 
$<rl.fCXx>yrS 6 7~S 7 0i&Mj'9JEtll^f■rl. 
(X-f •yrs7 1 ) . 

) ) -(11) 

[0054] ^-r. SIU(C#ffl^^X:7- hfi5rafc»:<^ 
•9->fXPu &^4^S (Xf--yrS7 2) . 

- ( 12) 

X'¥(r>x-fj^ (RPG^±.X'<r>mWjmzi^^) tfobr 

i^-feyP-ff-fX (Cs ) ^W<. (XT--yrS7 6) . t, L 
ifc^rai^^-r-yT- (Se) Gp -f-CO^A- 
•yTt-&«>3ti:fi:*Cp c0X:&r6lO1f'fXS: ( l 3 ) 
fflC^T*«>S (XT-yrS7 7) , 
•• (13) 

fct^iO. «*^«6^r:S:^cc**«>5 (^T^yrs 

78) . 

- (14) 

If (CC<Pc ) 
Then X^^tML 

[ 0 0 5 5 ] ^Tc^sacov^T^t^^SftS 

Xr- yTS 6 7lcM-o-C-5-<xm«OXf -yT-^rSlfif-rS 
(Xf yrSBS) . 



If ( (CC< (Pc +Pg ) && (CC>=Pc ) ) 
Then m&^COi^^ 
X-r yrS83. S84 : 



msmmizxtiii. EPGm7!^<r>^mm:mim.mim 
mijjmzimm9mizi*)imL. ^t>izmmx^i 
-sj^tLx\^^h(r>x\ mBt^±^^izSi\:,xmm^i,z 



(8) 
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[0057] mz:$:^BMcom4£ommmm^m^^ . z 

[00 58] 121 2{i. ZCO^BMzmtEPG^Com 

m^com^m( (a) am^m. (b){±i/f»^>r 
izm-^<fmmmwtt e p o^^t cora^* ^-rw) 

HI Bti^^^J^ao^aaiOSgaSr. lll4{i:V>f 
Haffi-CcO^iStc: J; SEP G^piJJr^^-r, 
[00 5 9] HI 3<?DXx'yTS9 HzX<0. Jfej*^*^ 
<i,<^EPGT-^'i:3Sit<7)ieflEiJ*s8lir, *&SW-S, c:^ 

r*^E P G^^rStR L/^'J^ ( Xr- yVS 9 
2) , ^:^(r>;< — jL-^:m^L (XT--yTS9 

St =Log . (N (Ts -TO ) 

mmimi 2(b) <r>mizio& wist^s, 
[006 11 (15) ^cc^t-^timm^x^ 

^co^*-^>. mmmm^^ x(Ofp(,zMitfz>sbiz:z 

Pu =Stl-StO 

mzE p Gt^-^ i*i<7)»ffl:S^cr):*:^ffi^^if ;^ai L 
(XT--yrs 10 3). ^<r>w&^(o:iii^Pc 

mmm.<^:ic^Pz ^:^^yv'fh (xf- yys i o 
5) , ^^-c, m^x^mc^mmMtnL (^x-y^s 

10 6), -?-<7)^'*<7)^c^fc (16) ^-C^i^TtSffl 

Fsz=Pu / ( Max (Pc I ( 
Zcr>Fszl,ZMLXt-r. >'?(^U2 5ff^l,Ztm^tl 
X\,^^m4yX^'>r^ X<7)mm (Fmin ) tit^ (^^r-y 
rSl 08) . ClOFmin cfc Fsz(Cfi<, 

Fsz=Pu /Pc 

zzxpc t:miRLx\^tmmi. «a=fe<o^r*«^fy^ 

S3&»^>T'*>I.. CC:-C\ mS.. FsztFmin timt 
(X'T^/TS 1 1 2 ) , i, Fsz<0**<Fmin J: 0:*: 

^^r«^. Fsztc:Sti5vvjN$v>:^rco:S:^7:ryh-9->f 

XX'X'^mntmm-t^ (XT- yTS 113). 
[00 64] tLs Xr-yTSl 1 2-C, ttiFszcOlj 

114). 

[0065] ZZX'^ ■^X^yW&iZ'y^'^X'X^^r-f&M 

^x-y rs 9 TtCiMoT-f-iimiOXx-yrSrlltft- S 
(Xx-yrs 115). 



3) . ::L—fl,zmmi^ith (X7"-yrS94) . jMS? 

^tifzWr::fmi,zMLx . ^mmumju-i-yimm. 

L, je^t:SrSI^S'J ( Wi3S^«0«f^J) TO *^^:'J 
A»^>l|;vaiL (X7^yTS9 5) , 012 (a)cO«fc 

[00601 — ^r, ##«<OX:J'-h DIBITS ^EPG 

(x-f yrsgs) . immmwi—^y 
■c«. Log „ (T) (mt. Log (om&miiumx'h 

•5, ^ilNtffiS) (JDPiif&^^^i^mt (Xr>yrS9 
9) , (11) MZ^-^X. ##««S^X:5'-h^aS 
tSr^ttJL (X7">yrs 1 0 0 ) , i^-c<^st (c|«Lr 
«ltU3!»*^T-ri.* -CXx-yTS 9 7~S 1 0 0 ^i^Oil 
■t {Xr- yTS 10 1). 

) -(15) 

[ 0 0 6 2 1 t-f , *1aJt:r#ffl«^RX:J'-h^aastOi: 
^1>-^XPu &«a6l. (Xr yrS102) . 
•••(16) 

^#£0-9-^ XA>^>:*^-9-^ XSrSi^-r-S. . 

[0063] t-r. ^X^t LX 

Pc t>L<«pg xcr>x^<^^^^Uimm-i>, mm. 
^titzx.^fkx-mm.m^w^-f xpu ^ ( i ?) ^<oai 

tC^-rS (^T-'yr S 10 7). 

Pc +Pg ) ) ) - (17) 

•& (X-r-yrS 109). *.L. ZZX\ MfflFmin j: 
'OFsztih]^^\M%^^ i^-r, Pc tPgSrJt^, Pc <7) 
^r*«/h§L^#^. (18) ^SrfflV^TSJSFszS-^yjS 
(XT-yrs 110. sill). 

•(18) 

[00661 ±iB<^5!ia7a-*»feBfl«i,*»:5r J: o fc, * 
«6J^©lcJ:<x(f, EPG^co#ffl^^5iK5aSr^ 

WjmzMLx^mmnmizxoimLtim-^iz. 

XSr^S!tTE P G^rS i a (:LTV^S<OT. 
Sffl«^#*^WN$ <:5roTt>J:>5^< <0#fflrt§$-iSS^ 

[0067] <J:lC|^5<J5SIM?^ffii: tT. ^^y^^fl^ 

(mm) mm^i^izt3i'rtnmmmi:nom^tz 

[ 0 0 6 8 ] H 1 5ti, c:<?)5Mfltc^SE PG«^<;o# 

J: 0 wm Lfzm-^x\ ^mwm^^ xic i o , 

(b) {il/fS<i>rft^iO0«) 01 6li 



(9) 
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COO69]016iOXf--y7°S121tcJ:'9. Ml.mm 

22) . m^1}^cr)^-^-i:m^L (Xi^^/yS 1 2 
3 ) , Jt— ffc:g!tl?«:$-a-|, (;^-r>yrs 124).® 

Cd = abs (Cs -Cn ) 
C 0 0 7 1 ] i^^lCE X ( D S ) 

s (XT^-yTsi 28) . z<Dmmi. mmyrjwy 

HI 5 (a) co«{cEPG^WBB$:^Mffitctli-t 

Px =DS/ Max (Pixel Number 

fit. Pixel NumberJi. 1 ^ VrtTiO^Sj^BS^ 
mtif. z:ix\ EPG^^BM^^OJ»^T\ P<?5# 

Px = IX ( 1/Log 10 (1 0) ) =1 

Px =1X ( 1/Log 10 (2 0) ) =0, 7 7 

Pu =Px XPsz 

=0. 77x200 
= 154 

[0074] mz. (21) ^rc^t-otz^mm^^-f 

^ .r fc A^BTtg^iO^^S: f - X -y t , ^c^^SlC^-^V 

[0 0 7 5] ^-r. EPGy'-^\f^(7)mm^W<r)X^m 
nicm^iiiL (x-r-yTS 1 3 1 ) . -e^OSffl^coiS:^ 
ISPc i/i^yyhL (xr-y-rs 13 2). 
^'^f hyi^fltDfifffico^c^iaPg i::^^yh-tt (X 

Cp =Cs +Gp 
Z<n(2 2) ^t-*^ -?7t3!c^-9--f X$r ( 2 1 ) ^T"* 
t ^/^*^>f Xt^^^LT (23) 

CC = Pu /Cp 
ceo ( 2 3 ) ^X'^t-yfzm^^mjQ^^CCizML 
X. PcSt^Pc +Pgi:iO*^S-lfc'<. (XT^-yrS 
136. S138. S140), ^^^i^^-t^ 
(Xx.yrS13 7. SI 39, S14 1).^^r^ 

XT--yrS 136, S 1 37 : 
If (CC>=Pc +Pg ) ) 
Then :^:Sc*ffi««* 



^-vV-^^/t- (SSti*^) ^mj^t L (XT- yrS 1 2 

5 ) , HI 5 ( a) tfzumi 7 com^z^^y^^^ji-m 

(X-fyrS 126). 

[0070] -If. #Sfi^tl=5r^-vV^vW#^SrE P 
G7'-;J'*»/^>g|;2)^Jf}L (Xf-yTS127) , HCO^^ 

(Cn ) izfdLx. t-r. miE<^mm.m7jk'^ 
p ) t(7)m»comim (cd) tLx 

- (19) 
coE PG^^0iJ?r*L-Ci->S. 

[0072] ±ie. Cd RX/D S $r^i/)/if^, ^J;c<f. 

ff-fX (Px ) SrmT<^M»t^J:-5T»aj-r-S (Xx-y 
r S 1 2 9 ) . fflL, ClClt'JiLog <^)»S^ 1 0 i: 

^mNimt< 1 ot-rs. 

X ( 1 /Log 10 ( N X Cd ) ) 
• ■ (20) 

[00731 iJifcrsffl^^cof-A- y^^yu^-i^itcitrsii 

^c7)^^>fX^S3|slf-f X (Psz) &fflUT*46S 
(Xf--yrS130) . fiait{f2 0 0Pixel tL;tJ© 

2oB|£7)#»«o^A'>4-;u (iWII^) fcrJtrsS* 
-9--fXJ±. 

- (2 1 ) 



x-yTSl 3 3) , ^-rxf- yrsi 3 2-C>;?'>yh$ 

LT , ( 3 ) i^:<^-9->f x*><^^:ii:^ 

[0076] zcTiirmii. t-r, X'^^^ xtim^^^ 
-^{i. :S:^tox:6-|«ij ( e p G^±-ccoB#ra:^ri«iitcffl 
S) <0t:?-lr;P-9->f X (Cs ) (XxyTS 1 3 

4) , tL5:*ra{c^^-yr (^s) gp t^iumt^m 
^co^A' -y rt-t-i^Jt 1 3t^cp <ox:fri6]<ot?--f x 

?r (4) ^SrfflV^-C^i^-& (Xx-yT-Sl 34) . 

- (22) 

t(cJ:0«*^«g^(r:ft:^CC5:^*^S (Xx-y^Sl 
35) . 

- (23) 

Xx-yrS 138. S 1 39 : 

If ( (CC< (Pc +Pg ) ) && (CC> = Pc ) ) 

Then ^^^^^m^ 

XT- yy SI AO, S 14 1 : 

If (CC<Pc ) 

Then X^WfML 

[0077] j:t\ ^T<o#ffltcoi,>-c:S:*«S3jaa 



(10) 
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S (X7^y7'S14 2) , 

[0078] ±IBc0jaa7O-A»<?>Haii,j&»^J: o * 

10 0 7 9] <J:tC2|s^Bgc7)|| eoHS^ffllSri^^S . c: 
[ 0 0 8 0 ] HI 8«, :icr>%mz%h e p g«^<^# 

x-^h Lfz^</)imm ( ( a ) \m^. ( b > {± 
i/fffi/i^^^'ftisoc?!!) Sr. mi9mmmm(r>^ 

Cd = abs (Cp -Cn ) 
[0083] <J:{CE PG«S^H®-9-^X ( D S ) S:*46 

s (XT^ yrsi 58) « ciio^mi:. mufyy)v^ 
i: hfi--'-y}<rmmzn Lxai-ri t t^sg-c-^i. 

Px =DS/Max (Pixel Number) 
fit. Pixel NiunberJi, 1 9 ^^pMTiO^SS^HSSt 

Px =1X ( 1/Log 10 (1 0) ) =1 

Px = 1 X ( 1/Log 10 ( 3 0 ) ) = 0 . 6 8 

[ 0 0 8 5 1 mm^co^-^ y^-)v {"smm) :h 
^{zn-thn^ffymTii^^ x^m^^ X (Psz) 

V^T*46S (Xx>yrS16 0) . m*f2 0 0Pixel 

Pu =Px xPsz 
=0. 68X200 
= 13 5 

Fs =Pu / ( Max (Pc iPc + 

TV->S^^3^:^■+^-fXcoraffl (Pmin ) tJt-^ (X^-y 
rS166) . dcOFmin J: '9:';^^%^. FszGgt, 

h (XJ-yy-S 16 7). L, ClCl-C, IBfflFinin X 
0Fsz*«/h$O%^. S-f, Pc tPgS-Jt^, Pc <0 
V^«^, (10) sSiSrffl^-^tSjg. FszSr^A 



PG^^Sr^-f. 

[0 08 1 ] 01 9<o;^T- xrs i 5 itci McMM 

*»f>c7)EPGT-^'i:^ttcOB$M^seffi. ISilfrr?.. C 
if*<EPG^*SrS#?LJt^ (;:^r j'rsi 
5 2), ^S^:ft^<7)^-j>.-2-^^t (Xr-yrs 1 5 
3) , JL— rtc^JRS: Sits (Xx-yrsi 54) . S 

L. ^ i^izmim^izii\,^xii. i-ifj&JSeLTV^a 
^■vi^:*-/!^ (JfcjM^) ^je^t L (;<.T--yr S 1 5 

5) , 018 (a) t>L<ttlft 

h-C«S^-rs (;«.x>y:7'S 1 5 

6) . 

[0082] -^r. E P 

GTr-:?*>f>Sg7(LajL (Xx yTSl 57) , C:<?5^-V 
y^Vl^ft-^ (Cn ) IZMLX. ^-r, 

(q) t<omi-cm^m (Cd) bLx 

- (24) 

[0084] ±iB, Td RX/D S ^^ibtztk. 
rs 1 5 9 ) . fML, ClClTmog <0SJS2r 1 0 i: 

mLNi:mt< 1 oi:-rs. 

X ( 1/Log 10 (NxCd ) ) 

- (25) 

[00861 ijCfc, (8)j!iT^tr,tzmmm^-(X 

i:mz. btLrzi,f<^:5i:^^^m.m^-(X(r)tpt,zArit 
^^xi:^^Lxm^m7m\*nz^-rt. aTizzco 

[0087] tr. E PGx-^'rtO#»:fe^c03t^W 
«Srgg;^^aiL (:^T->yrs 1 6 1 ) , ^<n^U^<^X^ 
aPc Srj&'^'bL (;^Tr>y7-S 162), 8gV^■r^^7' 

rJ'^f h;i^^cotti!iiHPfic7):ft:^Pg ^^'^^^h^s (x 

x-yTS 16 3), C^-C, ^^t^cO^iSl^StaiL 
(;^7^>yrs 164), -5-cO^-<f<0:fc^i: (8) ^ 

[0088] ^<r>^:tmi. ^-r. m^j^x^t lx 
Pc tL<{4Pg t:-<?)it^«o^v>:i5rs:a»?^s. as? 
$ix/^:ft:^lfC-*fa«*#-9->f xpu $■ ( 9 ) 

mn-th (Xr-'yTS 16 5) . 
Pg ) ) - (27) 

l> (;<.7^yTS168. S169) . 
Fsz=Pu /Pc 

d^T-Pc SrSS?fCC^-i.Si*«, Sffl«co:6-*i1^y^ 
-f f /l-^SSitJirtSfS J: 0 , rt.- 1 -> r *|PT#, 

i>tf^hXhh. ZZX\ llJg, Fszi:Fmin fclt«{L 
(Xf- yTS166) , tL, Fszc7):^*<Fiiiin iO:*: 
FszfcSti5lv|N$(,->:fir<0:X^7*>'h-9--^ 
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XX'X^^i:^^^^ {Xf-yTS 16 7). 

[0 0 8 9] tt. XT-y-rsieex'. tfzFsz<r>ij 

AiFmin J: O'hSV^^^, ^CO#ffl«^WcX^tffB^ 
170). 

[ 0 0 9 0 3 c: c: T\ ^X<r>W&izr>uxX^^9m 

S (X7^-yTSl 7 1 ) , 

[00911 ±ieo3!!ra7o-*>^>^fe*»:ar J: d t:, * 

[0092] mzzif-wmmi (r>^m^mi:W<.i> . 

[ 0 0 9 3 3 02 1 ti, ^<r>WR\,z^h E P G^co# 

im^mb&M.i:^^ry^■')v-fi^^.zimmmf<zx 
mL. ^ h^z^^^-m.^^^tLtzm^coimm 
( ( a ) \im^.m. ( b ) jii / f ffi<i> ?i'icS':^< 

J^fti8i:EPG«^tcoM#$:^-r«^) 02 2{S 

St =Log . (N ( abs (Cp 
Cico ( 2 9 ) 5^T'«*6^>n/c^X:5'- hffiSi:^ra<0 
ra^{±H2 1(b) <r>mzLo& MSfct^l,. 
[00961 iJ:tC. (29) ^T**r>^#iffl^;«.^' 

~h^m.t:mz^ ^mm^f^-^x^^ib. ^^izttitz 

Pu =Stl-StO 

^(=\.z. EPGx-^rt(0#ffl:S^(o:ft:^fflfg5:g!;^tfi 

L (X7^.yrS 19 3), -e^OSffl^cOlJt^Pc 

tfOttJDlf^StfO^t^^Pg ^;&'>>'h-ri. {x^yysi 
95) , ^-rxx-yrsi gs-c^jf-^^-hSixj^c:*:^ 
tit t-c . (12) ^<^-9->f x*>/t,^:S:^<of-x -y 

Cp =Cs +Gp 
CICO ( 3 1 ) X^ (30) ^-C* 

*-5y::«^^Xfc:**LT (32) ^(r>mi>zmf.-thz. 

CC = Pu /Cp 

ccT) ( 3 2 ) ^-c^i -ytzm-^mmx^^cciizn t 
X. Pc at^Pc +Pgf:<o:a»S:Jt'^ (x-f yrs 

199. S201. S203) , ^rtSJr^^fS 
(X-5r«yTS2 0 0, S2 0 2. S 2 0 4 ) . ^^:tr^ 

Xx-yTS 199, S200 : 
If (CC>= (Pc +Pg ) ) 
Then ^ifc^fjHB*^ 



[0094] m2 2cr>xf-yysisii,zxo. -SkMM 

^:r-J^-^^'AiEPG*^S^^^F!L7tJl-^ (Xf yTS 1 
82) , ^^1j^er)^-j.-i:m^L (x^yTSlS 
3 ) , J.-^izmmi:^-^t (XT- yyS l 84 ) . S 

iR^tLfzm7ik:mtz^tx . 4mjmm\^-^y^mM 

L, ^i^l.ZWmm(>Zi5\,^Xi±. :3.—fifimULX\^h 
^A'>*;i' (tmm) (Cn ) 1 1 (xx-yrs 
1 8 5 ) , 02 1 ( a 9«0«tC-?-^>':t«;W#-f-, t K 

186) . 

[00951 #Sfinr«g^^^y4^/w##$-E P 

Gx-^*>A,gg;j^ajt (xx-yrsi87) , ^mmm 
wi^-^yizmt (xx>yrs 1 88) . imm^mfi' 

—^yXli. Log . (Cd ) (it L. Log (?5«JKm«ff 
SI 89), {29) MZ^-^X^^^'y:^^)l■ (tm 

m) Cp (jo^x^- beast ^mmt (X7^.yrs 

190) , t^TcOSt *-'«ltiS$ixSi-CXT-yrS 1 8 
7~S 1 9 OSrSiOiEtSg^f-r-S.. 

-Cn ) ) ) ■ ■ (29) 

[0097] t-r. mmzmimmxi'-hm.mstok 

iJ^tfOSfflX^'-hfiLastlSrfflV^T, 
^-r-fXPu $r*a6^ (XT-yysi92) . 
[0098] 

- (30) 

[0099] z^ifmti, ^-r. x*>'ii^<7)j* 

^^) <Ot^'-«:;Hf>fX (Cs ) (Xx-yrSl 9 

6) , i^Lx^miz^-^ yr (^e) Gp *i^^^s=3^J® 

^«o^-v >yrt-^*b;ti:fc*Cp fOX^r[6]<?)-9->( X 
( 1 3 ) ^S:fflUT**^S (Xt^ /TS 19 7). 

•■•(3 1) 

i:tcJ:0*^^tg^r:S:^CCS:*4^S (Xx y^S 1 
98) . 

- (3 2) 

X-f yrS20 1, S202 : 

If ( (CC< (Pc +Pg ) ) && (CC> = Pc ) ) 

Then Sa^giT);?^^ 

X-f >yrS20 3, S2 04 : 

Then -X^WrML 

[0100] z;ix\ 
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c 0 1 0 1 ] ±Mi9myo'-i)^i^m(>i^^j:X o {z^ 

y:^i\^-}jmz4mmm.^zx ^wmthWt^f,z, m^x 

ximmizmm^j:mim^imijk-t^^ t s . 
[0102] mz:^m^com8<7)mmmim^^. 

[ 0 1 0 3 J H2 4 ti, ::<05&HJtc{SS E P G«^£0# 

E PG«^<7);K^ia ( ( a ) Hm^m. ( b ) «i 1 /f 
-Tfi^J) St, ia2 5<i^^lSJ^«ia<7)S!ig|c7)»PttT.$:. 02 6 

St =Log „ (N ( abs (Cp 
itfO ( 3 3 ) ^f^yx^flfvl^^X:?- hfiStSf^cO 
Mfi|{±02 4(7)«lcLog MSifc^rS. 
[0 10 6liJctC. ( 1 5) ^T*S-ofc#««S^;^:J' 

-h^m.^mzmmmT^A x^i^>f>^ ^ht^zm^.^^ 
m.<7:mai}^h^im^-^^ x<7)ti,{,zMii>f^if>i,zx'¥->r 
-fxs-giajL. ^commzm-^\,^Xie^^j::si:^msLi:^ 

Pu =Stl-StO 

(Xx«/rs22 3) , -eo««*<^:fc^Pc 

mmm<nX^Ps Sr^'^^h^S (X7^-yTS2 2 
5) . CICT. «^:St^oeStSrSaiL (X7">yrs 
2 2 6). -?-(0*/?<7):S:^i: (16) ^T*46Jt#ffl 

Fsz=Pu / ( Max (Pc I ( 

TV^S«WN:S:^-t^>fX<oeeffi (Fmin ) fcjf^ (XT-y 

rS2 28) , icr)Fiiiin J; O^'c^^J^^. FsztCgt 

Fsz=Pu /Pc 

ht>hXhh, ZZX\ fiJg. FsztFmin tJt«^L 
(X7^-yrS23 2) , FszO^rjb^Fain J: O:*: 

Fsztc:gtiavvh$v>:6-«o:S:^7*vh-9-'f 
X-C:5:^=ffll8Sr«^-rS (;^-f -yTS 2 3 3). t 

m^. ^<r>mmm^wi>z:si:^mm^m^^i>zti:m 
ib. :S:^*^Lt-r'l> (xx yrs2 34) . 
{01091 zzx\ -kxcommiz-o^^xx^m^mm 



[0 1 04} @2 5c0Xx-yrS2 1 KciO, tScMM 

iTJf— f*iEPG^^$r^JRL;t«^ (Xf- yrS2 
12), «*:&1*tf0^^a.-$r^*U (Xx y7'S2 1 
3) , J.-'fl,zmmt:^-tt (Xr>yr4) . miR^ti 

fzm^iT^izMLx, ^mm9mju-i-y^mML. $ 

(SfeiM^) (Cn ) 1 1 (XT--y7'S2 1 

5) . ii2 4o«ic^^w^;u»^, hLKitmm^ 

OgS^Sr-'N'f^^f S (XT-yrS2 1 6) . 

[0105] -^r, #Sft^tg^f-vi^^^;HI-^$rEP 
GT^-^^^^^a^^aiL (XTyTS2 1 7) , ^^H^^fi 

wi^-i-yizm- {xy- yy's 2 18), ^^^j^saa;!^ 

-f->-r'<i:. Log . (Cd ) ((at. Log coSJSmJiffi 
«TJ>'5. «S:Nt,e«) oraiaSr^AiliL (X7"-yr 
S2 19), (33) iefc:1M-:>r. ^-f-A-y^^/KifciH 

m) Cp beast *«iaiL (xx-yrs 

220) , :^feSt c7)1^a}-ri)^T'X7"-yrS2 1 7~S 
2 2 0Sri^OMLIIff-rS (Xx yrS2 2 1 ) . 

-Cn ) ) ) - (33) 

a. 

[0 107 1 «*Jfc:#ffl«S^x^'-hesstOi: 

»:^o#fflx^-^^aastl$•fflv^T, ^<7)ii^*^/i>#« 

m^^XPM i^ibh (Xr y7'S222) . 

- (34) 

^W<7)^^ Xi}-^:SC¥^^ xsr^^-rs . 
[0 1081 Z<7)^-)mi. i-f, «5^:fc^fc LT 
Pc t,L<«Pg T'60^t1^<7)#v^:6-^ai!Rt-|., SIR 
$il.7t:ft:^Sc-C-#ffl«*#1?--f XPu S: ( 3 5 ) ^<0« 
tCK^-rS (X7^yrS227) . 

=c +Pg ) ) ) - (3 5) 

S (X7^-yrS229 ) . tL, vl^T, raUFmin J: 
OFsz**/Jn$V^«^, t.^. Pc tPg^it'^ (X7^ / 
rS 2 3 0 ) , Pc C7):fr«i/IN;? uiS^. (35) j^Srffl 
v^TSftFsz?:*46«. (Xr y7*S23 1) . 

- (36) 

;^7^-yTS 2 1 5(cM^-C'eixJ'm<0Xx./r^||fir^ 
S (Xr- y rS23 5) , 

[01101 ±iZ(r>mmya-i}^^Bn^ij^^Xoiz^ * 

^'y^)\^:fj\^i,zmtx^mm>imi,zj: K>fmLfzm^ 

iz, "X^"^^ Xtr^i^bLXK-^hax^ ^^VHf&iK^ 

[0 1 1 1 ] i^, :^^mti. ±Mmiimmizm^^tii> 
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^t^iz. mtis. :sc^'>)-^ x^^t-thm^. 

[0112] tLhiOSiBfl*-<^B«4,*>^J: 0 iz, *^Hj^ 

isifigt^:'?. §<?>K^SliagJ!yitcJ:0, 1/f t='tc: 
10 113] 

JJUicO J: a iz^¥(mizX1Hi. E P G^ 
B^SW-ecO 1 /Ttc J; S 1 / f rSrfiJffl L/c^^lS?^ 

mi:iy^-i-y^>Mzx&iXfmi^t'i:mmLx. m 

I.. 

[02 ] 2|s:|6HB*^ffl$ixS:J^yyl^'> y K'>*^(S 
IS. 

[03 ] m 1 (7)miimm(r>EPGmiff)ig^mt i / 

[ H 4 ] mi <r>mm^m<r> e p G^s^cosj^cossii?: 

[05 ] mi <?)»»0®<or7';i"^? yv^±-v<r)E 

mi] m 2 coiessjgss^o E p G^<D!im<^miti 

[08] m2cO||SftJ^»<OEPG^m^-r0. 

[09] m3(r>m6mm<^EPGm^(DM^^tiy 

[010] m 3 comm&W^COE P G^^(??3!!M<50Biai 



Sr^f 7D— ^-v— 

[011] m 3 co|ISfe?Sffi<0:S^y;l''> ^ > H •>±-e«50 

EPG^m^^^, 

[012] m4comtmmcoEPGm?Fi<r>m^t i 
[013] mA<rmymwr>E p g^cojjm*^)®^. 
[014] w.AoM'&mmEPG^m^m'rm. 

[0151 H 5 tfOHSi^fficOE P G^<O^0i: 1 

/ f s<?> r!tfttM5:^-f !m±0. 

[016] SI 5 CO|i]^®<JDE P G*s^<Jo«ra<?3m 

[017] H 5 c^HSfeJ^fficor y/l^-^ >f ;x H -^i-CcO 
EPG^S^^^-t0. 

[018] §l6c7)Sllt?Kffi(7)EPG«^<7);^^i: 1 
[019] 6 OSg*fe}gffll<7) E P Gmh<r)^<nWx 

[02 0] si6<oiiifi»ffic9E p G^mk^-vm. 

[02 1 ] mi<rmwm.<r>EPG^<nw^m\L 1 
[022] m 7 (rmmrnmE p G^c7)3tjscog£n 

[023] H 7 <O^Sft}eSKO:J^r/P'> >f H -i^iTc^ 

EPG^0l| 5-^-^0, 

[02 41 w,^cr>mmm!:r>EPG^.(r>^miL\ 

[02 51 W.Q<nmmimE P G«5^<o«ra<?3gSix 
[026] coHSBBffiWE P G«^^^-r0. 

[02 7] ^itiw, ^-ry^)vmifrm.'m'^t^)m<n 

E P G^fl?l|$r^-r0. 

[1?-^o»iBH] 

W-ryf^. 12--^A-^, 1 3"rv;Uf-7-l' 

14 -fx^rT-'^-^, 1 5 •••:t-7'-f5!-x3- 

20- -^b--;<?, 2 l- -^jr— ^-rj^-ha— 5, 2 
2 -CPU. 23- "Ut-hnixha-^. 24 "#j'|- 
2 5 •••^>f y^^y, 2 6-^j.— 2 7 
• 2 8-t'TJtT3-:J^, 2 9-M 
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